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Many current  and fu tu re  p ro jec t s  have  such  slringcnl  accuracy  rcquircmcnts
that it is widely becoming recognized that a multi-disciplinary approach must
bc taken when designing the project. “1’hc  ncc.d fo r  l a rge apcr(urc  and/or long
baseline size leads to large struc[ut-cs and act ive controls , Structures deform
from combina t ions  o f  s t r e s ses  duc  to gravitat ional  and thermal loads,  and
in te rna l  rncchanica] fo rces  such  as on board il]strll~]]ct]latio]]
dcviccs.

and guidance
T h e  d e s i g n  a n d  tolcrancc  of Ihcsc  p r o j e c t s  m u s t  bc c a p a b l e  of

prcdiciing  resul tant  opt ical  qual i ty under  these condit ions. Such projects
include space a n d  g r o u n d  bziscd tclcscopcs,  in[crfcromctcrs,  a d a p t i v e  o p t i c s
syslcms,  l a s e r  c o m m u n i c a t i o n s  a n d  w e a p o n s ,  a n d  m a n y  o t h e r  instrumcnls,
such as star  trackers, fine guidance sensors, guidance and control cquipmcnl.

J ] ’ l .  h a s  b e e n  d e v e l o p i n g  a  s o f t w a r e  tool,  l M O S  (]ntcgralcd  M o d e l i n g  o f
A d v a n c e d  O p t i c a l  Systcms)  w h i c h  allows  s p a c e c r a f t  IO bc dcvcopcd  using  a
]l~~}llidiscil~li]~ary a p p r o a c h  b y  inlcgraling  the  s t ruc tu ra l ,  con t ro l  and  optical
Subsystems of  these  spacecra f t . ‘1’hc cnginccring  d i s c i p l i n e s  supporlcd
inc]udc  structural  ( including ihcrmal),  controls , a n d  o p t i c s  (J] ’]/’s  COM1’ -
Conlrol]cd  Opt ics Modc]ing  Package), ]ixccllcnl  gral)llics/J)lot  lil]g capab i l i t i e s
cxisl  i n  tbc tool. Also available arc all of the control design, analysis, and
simulat ion funct ions and tool  boxes contained in MATI.A13. ‘Ilc soflwarc
package is availab]c  through COSMIC.

‘J’hc tool  has been used for  prel iminary design studies,  as  WC1l as for more
detailed studies, such as the in-flight optical testing for the 11S’1’ and Mars
Observer  Camera ,  adap t ive  op t i cs  systcm  design,  tc]c.scope SICW and set t le
simulations, analysis of control systcm  f i n e  g u i d a n c e  s e n s o r s ,  scgmcntcd
mirror figure control systcm  design, binary star resolution, thermal distortion
on the SMIM spacecraft , and optin~al  passive damper placcmcnt  using a variety
of optical and structural performance metrics, poinl spread functions used for
in~agc dcconvolu[ion  re s to ra t ion  o f  11ST, a n d  a n a l y s i s of controlled resonant
cavities for a gravity wave observatory.

T}IC s toryboard wi l l  i nc lude  h igh l igh t s  f rom many  o f  the  rcccnt]y solved
multidisciplinary problems solve.d using IIIC modeling tool as WCII as a detailed
description of the capabilities currcnlly  available. Wc will also present long
term direct ion of  the project ,  including incorporat ion of  ncw computat ion
tcchno]ogics  and expansion of discipline area.


